The following methodologies have been previously described: Vhl -/-, Vhl 2B/2B mutant and WT ES cell derivation and maintenance 1 , ES cell differentiation into primitive vascular networks 2 , and fixation and staining of day 8 ES cell cultures 3 . The primary antibody used to label endothelial cells was rat anti-mouse PECAM-1 (BD Biosciences) at 1:1000, followed by incubation with the secondary antibody donkey anti-rat AlexaFluor488 (IgG; H+L) at 1:1000 (Invitrogen). Cultures were imaged using a confocal microscope (Leica TCS SP5) with a ×20 objective, and 5-8 z-axis confocal scans were generated and flattened. Vessel images were traced and processed using ImageJ plugins (BoneJ/Skeletonize 3D, Skeleton/AnalyzeSkeleton (2D/3D)) to generate branch point densities.
Dll4, Jagged1/Jag1, Notch3, and Hey2 (Applied Biosystems). Expression changes were determined by the comparative CT method, and Tbp values facilitated normalization.
Mutant Mice and Inducible Genetic Recombination Experiments
All animal experiments were conducted with approval from the University of North Carolina at Chapel Hill Institutional Animal Care and Use Committee. Our protocols are reviewed and approved by IACUC, and our NIH/PHS Animal Welfare Assurance Number is A3410-01 (Expires: 4/30/2021). Mice expressing Cre-recombinase ubiquitously [Tg(UBC-cre/ERT2), JAX #007001] were bred with R26R tdTomato [Gt(ROSA)26Sortm 14(CAG-tdTomato)Hze , JAX #007914] to yield offspring homozygous for R26R tdTomato and cre/ERT2 positive or negative (UBC CreER/+ or UBC +/+ , respectively) 5 . Pups were intraperitoneally (i.p.) injected daily with 1 mg/ml of tamoxifen (Fisher) from postnatal day 1 (P1) to 3, and retinal harvest occurred on P5. For Notch signaling gain-of-function experiments, this same Cre driver was crossed with R26R Notch1 Intracellular Domain (N1ICD) mice [Gt(ROSA)26Sor tm1(Notch1)Dam /J, JAX #008159]. Tamoxifen was administered as described, and retinal harvest occurred on P7.
Retina Immunostaining, Imaging, and Analysis
Eyes were fixed by whole animal perfusion with 0.5% paraformaldehyde (PFA) followed by immersion in 2% PFA for 2 hours at room temperature. Following PBS rinse, retinas were dissected from the whole eye, immersed in 100% cold ethanol for 30 mins, rinsed with PBS containing 1% Triton X-100 (PBS-T) for 30 mins at room temperature, and then blocked in 3% donkey serum in PBS-T for 1 hour at room temperature. Primary antibody incubation was performed in PBS-T overnight at 4°C with isolectin GS-IB4 conjugated to AlexaFluor 488 (Molecular Probes, #I21411, 1:100). Retinas were washed 3×5 mins in PBS-T, flattened and mounted on slides in 50:50 PBS:glycerol with 1.5 coverslips. Images of retina whole mounts were acquired with a Zeiss LSM 880 confocal microscope with a ×40 objective, and 10-15 zaxis confocal scans were acquired and compressed. ImageJ was used to measure: 1) vessel branch point densities, as described above, 2) the percentage of the retina vessel area relative to total retina area, and 3) the number of vessel sprouts per length of the vascular front. 
